Location of a protease-hypersensitive region in the multidrug resistance protein (MRP) by mapping of the epitope of MRP-specific monoclonal antibody QCRL-1.
Multidrug resistance protein (MRP) is a Mr 190,000 integral membrane phosphoglycoprotein which has been shown by transfection studies to confer multidrug resistance. We have previously raised and characterized a panel of MRP-specific monoclonal antibodies (MAbs) which detect distinct epitopes in the MRP molecule (D. R. Hipfner et A, Cancer Res., 54. 5788-5792, 1994), and, in the present study, we have identified the epitope of one of these, MAb QCRL-1. Immunoblot analysis of MRP fragments generated by digestion with formic acid or trypsin suggested that the MAb QCRL-1 epitope was located in the region connecting the two halves of MRP. Subsequent analyses of a series of truncated bacterial glutathione S-transferase fusion proteins containing segments of human MRP further localized the MAb QCRL-1 epitope to a region encompassing amino acids 903-956. Similar experiments with an analogous segment of murine MRP demonstrated that MAb QCRL-1 was highly specific for the human protein. The reactivity of MAb QCRL-1 with a series of overlapping hexapeptides and heptapeptides within this region identified the human MRP-specific heptapeptide SSYSGDI (corresponding to amino acids 918-924) as the epitope, and this peptide was shown to specifically inhibit MAb QCRL-1 binding to MRP. The results of these studies confirm that this epitope has a cytoplasmic location consistent with the topology of MRP predicted from hydrophobicity analyses. These experiments also revealed the presence of a number of protease-sensitive sites on either side of the MAb QCRL-1 epitope in the cytoplasmic domain connecting the two halves of MRP. Future epitope-mapping studies with other MRP-specific MAbs win provide additional insights into the topology of MRP, and may help to identify functionally important regions of this protein. Moreover, definition of the epitope recognized by MAb QCRL-1 as well as the other MAbs will facilitate the use of these reagents for immunohistological studies of MRP expression in drug-resistant tumors.